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Sun — Dark Matter Detector

Gravitational Capture -> Annihilation

E.8.

Press, Spergel 1985, +++
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Sun — Dark Matter Detector

\:| MSSM incl. LUX (2014) ATLAS + CMS (2012)
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The best SD - XN cross section limit!
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Sun — Cosmic-Ray Beam Dump

* Leptonic

X

Moskalenko, Porter, Digel (2006)
Orlando, Strong (2007)
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Sun — Cosmic-Ray Beam Dump

e Hadronic

Seckel, Stanev, Gaisser (1991),
Moskalenko, Karakula (1993),

Ingelman, Thunman (1996), +
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F e r m i 2 O 1 1 -> Nicola Giglietto 16B

Leptonic Hadronic

—#— Fermi data
Nominal Model
Naive Model

—s=— |C emission < 20 deg
—— |C emission < 5 deg
Model 1
Model 2
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F e r m i 2 O 1 1 -> Nicola Giglietto 16B

Leptonic Hadronic

—#— Fermi data
Nominal Model
Naive Model

—s=— |C emission < 20 deg
—— |C emission < 5 deg
Model 1
Model 2
——— Model 3
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Cosmic Rays vs Dark Matter

Y
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6-yr Solar Disk Spectrum

Ng et al. (2015)

* > 1GeV H+ - Fermi2011 (1.5 yr)
HH HH This work (6 yr)
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e Lower flux!?

10° 10°
Energy [ GeV ]

Nov 12 2015 Kenny C.Y. NG, 6th Fermi Symposium



Time Variation!

Ng et al. (2015)

* Definitely looks

1.8
like Cosmic Rays e
|
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 Magnetic fields 1o

— IMF 1.0

— Corona 0.8

Sunspot Number

— Photosphere 0.6
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TeV Gamma-Ray Sun

Ng et al. (2015)

* Unique source for
HAWC/ LHAASO

* Spectral break/
Cutoff?
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TeV Neutrino Sun

Ng et al. (in prep.)

° Guara nteed’ Preliminary results: Ng et al. (2015)
ldentifiable
Neutrino source!

Potential Dark Matter Signal
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Cosmic-Ray Neutrinos
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* Energy
information?
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Sensitivity floor

Ng et al. (in prep.)

° 15 — 2 OrderS Of - Preliminary results: Ng et al. (2015)
magnitUde away - Direct Detection (Nuclear Recoil)

* Rate comparison

Untested, but Testable Space
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Solar Atmospheric Neutrino Floor
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Neutrinos floors

Preliminary results: Ng et al. (2015)
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Coherent neutrino scattering
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Summary

 The Sunis a bright gamma-ray and neutrino source

* Cosmic rays
— Propagation
— Interaction
* Solar atmospheric physics

* Neutrino astronomy
— Standard Source

e Dark matter
— Neutrino floor

* More studies, more results to come Th a n kS !
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